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7<}-€ ^€^1 370-41 11/2 



^ ^•S^ 1-21-^^ ^^d-H- (Plastic Optical Fiber:POF)^ °<^^ ol-§-t!: ^1:^ ^"^A ^^1 4ii:^iH1 St!: 

^5.5., ^^;t€-HlAi ^^^7\ m^jL, ^'rfi] ^^J-^-S. 2l2i€ «-e^i^ ^'^-fr'S-; te^±^ 

* 4:^<a>L^«H ^^J«i-¥-* ^tSVfe ^l^t ittt4. 



a. «j-.goii ti^Hig, #e}rii^ ^^^-^1- <^l-§-^H ^^J-R-'S-* f-«fl ^^sis] 47\% ^^/<a^J-5V 

«H ^"y<H^l- ^<g7ilf-£] -B-s] ^^j-B-(Silica Glass Fiber)JiL4 ^"^"-^A ^^1^^<^1 ^==r«)-c1-. St!" ^ 

t'S'g: ^'•3:(window) 7l]'^Sl ^^]^<^ ^Ji^ (Clarity) ^fl'H "I^SL^H- ^il § ^ alc)-^ 7H 
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E 2 ^ £ 3€r 44 t4±^ ^^^■^■a- ^IS-a^ ^cfl^H S^ltl- 

£ 6 5J E 7e ^ l-'g<Hl E<y=# E^ltV ^o)c].. 

E 8 « E 9^ 44 ^'g^ ^^-^^^^ 2i«-€ E*??* 'Jt'a i^±^ ^"I^^S. ^2L^ 

^'tS] ^BL^ ^^^S. nHs; ^olc^. 



^ #4i^ ^^a-B- #4^^! ^^^^^ o]^^^ 42^^ 'i^^ ^^J^ ^ ^"^4 4 

^1 4^1 °11 ^o]^. ^ %'°vJ4 4^1 4^1fe t4i^ ^^^-^t ^^is. ol-g-eH ^ ^-y^lEt ^l*}^ 

^±S. '=>M^. '^4 ^ 7rJ^e}, >^j-7V^l^^, •^•^^ll-, n]^^ gfl^l^l $^o.^Ai iLoj.^ e> 

$^<H^iE 41«i-t^^ 4^* 7V4ai Sicf. 
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l^a^J-^l ^^j-S- ^^1«o'-Aif-<^l 5^4. n^flel-^ 'S-^-S: 'M'dr^jo.^ DVR (Digital Video Recordi 

ng)2f CCD(Charge Coupled Device) ^M^^ ^\^^<=^ H S^i$\ ^7}^9l cfl- -f^^ia-i!!- <a7ilSl«H ^^^'=>] 

^ "l* ^e)fe 5o]4. Aj.3g.o} <§A^^ ^g.^ y^^s. «l-7l nj^ofl >a-3a-e7l7l- ^jL ±^]7} ^cffe :5i 

•aolJl. ttl-Bl-^i ■¥-7H°J Ji<LW* ^^t!:4^ >a-^<^l 3X^. 



^^JSl<H ^"y^V7V ^AV^S] 7l-SBl-7fl ^O] ^}^i\0] «a-%ol ^Bl7]M<H51Cf. «H"J- ^S1^ H)-<il2) 

t^l7l^ Aj^4 Ml^Ajl- Se^t-V S]^^% <L>7fl, ol^ofl cfltV •8-^1 ajo) >i£S. -"l-^Slolo^ t^cf, 71 01)^0)1 ojav 



tim^S. ^^j-B-* ol-g-tl WcJ-^ol %Aj^l- AjlA^s. ol^^v ^ ^^#(OpticaI Speckle)-!: <^l-§- 

-i-3j°J ^SH- •i'-'^. ^-ilsSl ^1,'-'i>?l: (Back Scattering)* <^l-§-*H ^^^^^S] ^ 

A-¥"g-^ «J-<i|ol Silcl-. HelM- ^ ±5ai#(0ptlcal Speckle)^!- ^'U^S) :f (Back Scattering)^ *l-§- 

8_> HVAj^ o^e> S>H?flo1 ^ ^o]^7} ^cf^ ^4 ^Jilro] fecf^ c}^* 5i4. ^^^"frl- 

^l-§-?l ^ ^-y^V ^1^^521 41- (bendlng)om- ^'3: ^]^] "a'-^S^lfe ^ ^-fl* ^^1*}^ nJ-'3<^) Si 

£^ ^S.^]^ 7]'^ ^ ^-g 71^1- ^^TjlS. °J^£1- ^ <^l5f ^^1 ^^j<HlAl£l ^ ^-a* 

"J-^-i: -^l-g-t!- ^ ^^J^h ^^1 <^9: U.S Pat. No. 5.592,149^ 4*1 ^4?I ^"d^ ^^1 

°1 SJc]-. 4^'€r tb 71-El-Sl ^a^a-H-S. ^^S\o] cj- iE^l-Al?l 'JJ-^^o.S. ^Aj€ ^^(interlooped op 

tical wire structure)!- ^fe- ^ ^^■B-'S-^ S)-?" ^U^U'HI m °J?h«l-HS. ^«a^l-7> ^'^^'9-1- lelJl #<H7>7l7l- 
^cfla} ol^c]-^ ^1-^* 7HIL zielM- ^o^# ?lI<^ll-2] ^^^^^ ^^^V ^v^# ^^^s. 

'^M^^S. S]^S\ l-el^j i^oi] cfl*l] ^-§-«>fe- «l^^d;iol7l n^l^oil s^oj-ofl cftt vfl^A^o) jiL<8-Sl<Ho): t^cf. 

Et!- <»laltv s-^ilfe- ^li^2l A-S-zh* ^5.^ "S^^S 3)-8-t!-i^. nelJi 

^^^^ ^i^] ^ -R-^lJi=r^°flAi ^^i^]^^^ ^^o] £^ Ml-^i^l Alo> :^iL(clarity) S:4^°fl^i ^1 



European Pat. No. 49,9795. 4*1 ^^1 ^li^^^l ^-f , U.S Pat. No. 5,592.14951- Hli2.«fl ^ nfl a^^cflAj-o] 

^'■3:711 '^o) ov^d ^S. ^'■ibSl Slz]-^alofl aj^i-t!: 7l#oisi-^ ^-f ^o] 5^4. neiq- ^^j-frnj-o^ ^^J^^- 4^21 ^ 

2]^^ *>H?fl<H£] ^7V 7>^1j1 sici-. ii21j1 ^is). n>;a-7Ms. ^'gTll-f-si -frsl iS-^^-a-s 

*f7l nll^oll 7V^]fe 'ft^ 5-^1-* ^^^JL 3X^. 



U.S Pat. 5.047855S. 4«1 ^"y^l" ^^1 ^lii^^i'S] ^-f, ^-Hl ii^ll?! 2711S1 4*1 f-4€ ^ife ^-S: ^l^l" 
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^u) x]^^ t}^ Al^E^ioic)) U.S Pat. 5,049,8555. ^^ ^2:^ ^S. ^ £b o^^^ 

# 5}-i-<^>^i ^-a-s-t -a-sj^H ^*d^>* ±3.^ 

^^So] ^-i: 7>e]7]l 5]<>1 Alo> :^iL (clarity) ^<H| S^^l^i ^^js]7ll € 



ttfe^-Ai, icf ^Ajo] 7l-^ol Alo>^^ Jl^I- (clarity)* #1 ^ ^<a ^^J<H| en's: 



^-a^S. oj.^ ol^t> ^ ^-a^l ^^1 Al:f:^o)l ^t!: 5^3.^1. ^^^-^S. 2)S 

€ °c)-«r IL^^^ ^^l- ol-§-«fo^ £^ 4=^0^ ^d^Al?^ ^AlJit -y 

^V±^ ^ ^4"-^. Ajo): ^a.Aj (clarity) 2f ^if-^l sfl^fl ^0^7) ;^1a1^ f^efl ji<y.-§- ^f'Jh* ^ 

^nni SJ<H -^s] ^Aj-frl- Al-§-%Voil nj.^ vfl^fl?) Sfllt ^ 5ife ^^^-H- (Plastic 0 

ptical FiberPOF)!- ^S. «<j-'^-§- % ^HJ^l" '&^\ 4^^^^ 3X^. 



^o^7l 7l^2j 34^1* ^lf-7> ^Itb, ■& ^-€(100) £^ 4t=2] ^€(107,108); ^>7l ^-go1]A-] :t^:£7l- 

^.S^JsIjI, £fe 4^21 ^^j-a-* '^l-§-*l-<^ ^^d-a-'?h(106); '^ch^l f-ef^^ ^^^-^IMI 

06)* ^-n^ ^r-asH M]7]^ ^#«>fe- "3:^ (100,109,110); ^J-?] 

71(100,109,110) ^ 4 ^•&7l5l #^1- ±^ ^A>e].o^ ^1*}^ ^lo1^lHl^(l04); ^oM ^l<^^l2l^(l 

04)2) ^lAlJLofl nl-efAi ^^s^6\] cfl^^ ^v%* o^el^ S]^^^] (105) :ie]al ^7) l-H}iiJ ^^^^^^ (106)* 
-^-^Sl-al ^^1 -^^ol vl|;,flja (111)* i^^* ^^^^.S. ^c]-. 



4 ^1:^1^5 ^A^Sl- £A)t!: ^oli:].. cflas ^ £ H] ttj-^ ^ ^<y4 ^€(100,107,108), ^€ 

(100,107.108)^1^1 t-Al-s)^ ^^3H- ^^S>fe *e1-±^ ^'a-S-°cJ-(106). #el-^^ ^^d-8-'3-(106)* -f sfl 
^'ilil: ^^#71(101,109,110) ^ %!<g o^^l- ^t^V^ ^^^Bl^(104), >«iH*1e] 

■¥-(104)S^El cfl^1 ^J-^* 21 -if^V^l (105)1- i^'-t.Vcf. ^7m±S. ^ t 

■3^1 nl-§ 'i£2l ^S. =511 (111)4 '-l-^>(510.511)t m] ^^1 ^^* ■¥-7VAl7j 71^** 3.^^^ 



^B}±^ o.Dj.(io6)-g- 3711 ^t^-a^V^ 2l2:^2:«a £ 2^1- "et^ S^l"^ £ 34 ^EflS. ;«ll2:7l- 

€4. ^1^71] *el-±^ ^'a-a-'S- (106)* sll^fl 'J^^l ^2:7>^^?i =el]'y(iii)4 2:t^t!:cl-. Helloj(lil)^ 

%Aj O.DJ. (106)* ^^0.5. jL^t}^ 7|-^4 -M^l^f w^;^ll- ^1^1: 144(510,51 1)5. Ai 3,^^ ^ 
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cf. f-Ef^^ej ^^j-^<iV(i06)* 2:^^-S- (403,404.405.406) °fl "S"* ^i^]^^. 2i^o] 

^-f ^-4 ol^ ^^fl (401)* ^^5] ^2:5. T £ 4°11^ib i-el-i:^ -B" (407) 2^ ^o] 

efl* S^l^l-al ^t^. ol^f #5t±^ %>a-fi-'3-(l06)2f «e)l<a (111)45] ^ wj-^^ cf-g-s]. ^t^_ £ 4^1^ 1- 

Ef±^ t^d-a-°o^* ufllt!: ^ 2^1- Hell-y (502)^ l^F =e)I<yoii ^ ^^r^o^ xx^^ '44(510,511)* ^}-%-t} 

^ 71^5] ^#(504)011 al^* A)?li4. S. 6 ^ £ 7^ M-^S^ cfzj- °1el ^"^^ ^^.S. 

^2:<»1'^ <^7]ci\] ^S^±^ m^-k ^2:014. "W^^^S. =iHl<9 al-f ^ €14. £ 5fe- ^ 

M)^ -Jt-a* S^ltl: ^ojc)., £ 8 ^ £ 9b 'a-^^ ^ 4^2) tB]-±ii ?)lolt3l- 44* m 

5.m Efl^el* ^^jSl-b ojl* £A] s>ai o^cf. olIlTll A^^l^ :t'a-B-'?^(106)Sl ^-S* 44 t£l-5]5.(l 

03)s\ ^^(ioo.i07.i08)2l- ^ ^#71(101. i09.iio)<H] "ai!5)<H •a^^'Jl ^E)i2] ^s.* ^^^^4. 



4til4^ 2]2i^2i(£2)S] W^±n -8-°^ (106)2) <^e1 7fl2] ^gf-ol 5)^0]] tD«i) aj-j^ ^2]3j ojo. 
^iS. sl<H Si<H4. -f-^v c>vie]- "Mel^i ^f-sf^^ a}:^^^ t|l^^.]Si 4^ 44t ^ Sib 

* 55-^ Jl 5a4. ?iS*el(102)b ^vflofl -g^Sl-o^ AV-§-;^l-Sl JfiSl* ££*>al ^<y42) 7>^aj^ ^4t!:4. 

^ f^s] ^3,Hlb 4-S-4 ^4. -yAl-S ^^±71- t4i^ t-a-fr* -f *H ^«,S4b f'i ^-a-^-S-^il ^°J42l 
^ >Hl7l ol^o^ s]^ol 7)-S114^. *4i:^ ^^d-B-'>fl4 «^^S«-4. <»1S ^^#71 (101.109,110) 

sl-HS.'^i. ^4S^»11 tflti: 44 ^1^:^32] ^45. (sensitivity)* a^t n= Sl£^ ?!:4. 

at!: ^^(100.107.108)21 ^1)71* °i^t}7]] ^:^]t}7] ^sfl ;«l)cH^l2l-¥-(104)* ^^^^^^S] 2:^1- ■8-44°1, 4 

* f-sH ^^^3^)0^ A^v^ ^"i^-i- JiL4«H §4. <^7lAi (100,107, 108)^ i^±^ ^^j-8-'3-(106)i^i ^ 

^i-g- tl)^2) 5)10);^ 4o)iLH 5Eb LED71- 2jt*l-°) ^^4 #^444 'fiS^ ^51* ^J7l-t ^ Sib^ll. 
4^^> -asicfl^^H]* ^1^* 7l)^4?l£4 'tis:* ^7h4b ^4 4^444. 



^ «^^ofl n|.s.g_ -^^^j (Flexibility)*) -f^t> l-4:i:6j :^Aj o.^ AV^sj-HS-Ml l-4±^ "^^4 {106) S] :^]^^ 
^4 ^^^1 ^ -^^la.^7> -§-0144. Stt!: *4±^ ^^^-a-b ^-^-^ (Bending)^) cflsi)4£ ^^^-^l 2|«r ^^^* 7}^] 
3. 5a4 «4|^«)] Si44 ^'a4£4 ^^^^A^l^S -at!: 4^144 *e)3l 5)^2) 447)- ans. 'il:£4 

3j<?] ^2: ^ vfl^^j^s. <J144 «4i42) 4^^14* m 44t ==r Si4b 4^* 7H11 SI4. £tb 4^11^ 

^4 -8-ol«- #4^^ ^^a-B-* 4-§-^^S4. 4#2) 7>44 4^44b 441^J (cost-effective)* 

JL^n * =r $a4. IL^jL 71^2) A^^lSfl AJA^ o^, Ajzl-a] AjoJ: :^Ji(clarity) Jl4* * ^ 

aJ4b 4^* 7Hai 5a4. at!" 4^2) 4^J-fr^ ^^jt 4^, 4°14 *4i^ 4^J-fr ^^^^44°^ al^j- 
^Irfi^S ^:<gol 4^44. ^ «a^'^4 SiHl-y *4±^ 4^^-B-4(i06)* ^S14'H 4<y424 4fe- 

^1 cfltt «l)^] 44 Hl)7hAi^ 4^*2) -§4^. 4^2) 4'a-8-44 ^'a44 4^^JiL4 -f ^tt ^4 ^^-s^ 
* 4iLt ^ ^4. 



(57) -^l^-Sl '•34 
^^T^t 1. 



4^:^J-42) 4^2) 4^ SEb 4^* -f sfl £Eb 4^4 4'a-S-5. £2. £3 4 4^ 4^:2.^ 4 

*4i^ 4^^-a-4;442) #4^^:^ 4'a-fi-4* ■f4'^ 4-11^2) Afl7]* 4t4b £b 4^2) 44 
t7l ^ ^7^%7]2] ±4 <a'il-44 ^*J<^-¥-* ^14^ ^)<H*12)-^;4712) ^ioi^^e1^s.^e1 ^fAijioii 4= 
4% 4^1 ££b 4** "^^alb 4-¥-4^1 ^ «i)*114^) 4-3^4 444 4^** i^t* 44-2.S. 4b 
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^UtHl Sl-^l^i. ^^71 ol^ol^ tB}i^ ol-g-«H. ^1<^1= (clarity) JL^t ^ 5i 

^T^^ 4. 

^^^^ 6. 

^lU^ofl $Xo]^. ^71 %:gt7lfe ;<]IeH^1e^^sf <a^«l.oj ;i>^^^ jfl^^^ 7]^^ ^^^S. =S-3:-§- ^ 

^T^t 7. 

8. 

Sl-H^i. ^J-71 445)- ^eH-y 7]^#^ ^t^j-H-t ^-f-A)?!^ ^gfl ^<y^>7V sfl^fl ^f-t ^-f . 
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